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영양 평가 항목으로는 다음의 항목들을 분석하였다: 신체 계측
지수로체중과신장을측정하였고이를통해신체체질량지수를
구하였다. 체성분측정으로는체지방량 (Fat mass), 제지방량
(Fat free mass), 상완둘레 (Mid arm circumference) 그리고
삼두근피부두겹두께 (Triceps skinfold thickness)를 측정하
였다. 혈액검사로는콜레스테롤, 중성지방, 저밀도지질단백, 고
밀도지질단백, 알부민그리고트랜스페린치를측정하였다. 
신체계측 측정은 줄자 (Measuring tape)와 피부 두겹 캘리퍼
(Skin fold caliper)를이용하였으며, 체성분측정은INBODY 기
계 (BIOSPACE company, Seoul, Korea)를이용하여측정하였
다. 측정방법은4극 8점탈부착전극법을이용하여6가지주파
수 대역 (1kMHz, 5kMHz, 50kMHz, 250kMHz, 500kMHz,
1000kMHZ)에서각각5가지부위별(오른팔, 왼팔, 몸통, 오른다
리, 왼다리)로30가지임피던스를측정하였다.
통계분석
모든분석은SPSS v 15.0 (SPSS Inc., Chicago, Illinois, USA)
을이용하였다.  연속변수값은평균값으로표현하였으며, 범
주형변수는환자수(%)로표현하였다. 연속측정값들의변화는




39명의 환자 중 남자는 26명 (66.7%), 여자는 13명 (33.3%)로
남녀비는 2:1이었다. 남자의평균연령은 52.9세, 여자의평균
연령은52.8세였다. 
Child-Pugh 등급은모든환자에서Child-Pugh A였으며, 잔존
간 예비능 평가를 위한 검사인 indocyanine green retention
rate at 15minutes (ICG R15) 검사치는10% 미만인경우가15명
(38.5%), 10-20%가 19명 (48.7%), 20%이상인 경우가 5명
(12.8%)로수술전대부분의환자(34/39)가주요간절제의적응
이되었다. 혈소판수치가10만이하로감소된소견을보인환자
는12명 (30.8%)이었으며, 림프(lymphocyte)구수가 1500/㎕미
만인 환자도 13명 (33.3%)였다. 간 절제술은 24명 (61.5%)에서
Couinaud 3분절이상의대량간절제술을시행받았다. (Table 1)
영양평가지표들의변화
수술전, 후영양평가항목중삼두근피부두겹두께(mm) (14.7
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초 록
목적 : 불량한 영양상태는 수술적 치료후 예후에 나쁜 영향을
주는 것으로 알려져 있다. 특히간세포암 환자의 대부분은 만성
간질환을 동반하고 있어 영양 상태가 불량하다. 그러므로 간절
제술 전 후 여러 가지 영양 평가 지표들의 변화를 알아보고자
하였다.   
대상 및 방법 : 간경변을동반한간세포암을진단받고간절제
술예정인환자중본연구에동의한39명을대상으로전향적으
로간절제전및간절제후3개월째영양평가를시행하여변화
를관찰하였다. 영양평가항목으로는신체계측지수, 체 질량
지수, 체지방량, 제지방량, 상완둘레그리고삼두근피부두겹
두께를측정하였고, 혈청콜레스테롤, 중성지방, 저밀도지질단
백, 고밀도지질단백, 알부민및트랜스페린치를측정하였다. 






평가에 있어서 잔존 간 기능이 보존된 환자에서는 혈청 영양
평가지표가좀더의미있게변화되지만, 진정한영양의향상을
의미하는 가에 대한 추가적인 연구가 필요할 것으로 사료되며, 
잔존간기능이보존되지못한환자에서의미있는지표를찾기
위해서는추가연구가필요할것으로사료된다.
중심단어 : 간암, 간절제, 영양지표
서 론
간 이식술(Liver transplantation)과 간 절제술(hepatic
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Major resection 24 (61.5%)
Rt. hemihepatectomy 16 (66.7%)
Lt. hemihepatectomy 4 (16.7%)
Central bisectionectomy 3 (12.5%)
Trisegmentectomy 1 (4.1%)
Minor resection 15 (38.5%)
Monosegmentectomy 5 (33.4%)
Bisegmentectomy 10 (66.6%)
Table 1. Clinical and operative characteristics
* ICG R15=indocyanine green retention rate at 15minutes
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±6.7 vs 13.8±6.7; p=0.061) 만이통계학적으로의미있는변
화를보이지않았다. 체질량지수(kg/㎡) (24.9±3.0 vs 24.2±
2.6; p=0.001), 제 지방량(Kg) (52.1±8.7 vs 50.1±8.5;
p<0.001), 상완둘레(cm) (28.1±2.4 vs 27.4±2.3; p=0.01) 그리
고 혈당(mg/dL) (107.4±37.3 vs 89.9±31.3; p<0.001)은 통계
학적으로 의미 있는 감소를 보였다. 체 지방량 (kg) (23.8±7.6
vs 24.8±6.8; p=0.037), 혈청콜레스테롤(mg/dL) (94.8±25.6
vs 148.3±29.4; p<0.001), 중성 지방(mg/dL) (56.6±18.0 vs
80.6±33.9; p<0.001), 저밀도지질단백(mg/dL) (54.5±19.1 vs
89.2±21.2; p<0.001), 고밀도지질단백(mg/dL) (32.3±10.9 vs
51.7±13.6; p<0.001), 알부민(g/dL) (3.3±0.3 vs 3.9±0.4;






오직제지방량 (53.2±9.6 vs 51.8±9.5; p=0.034)만이통계학
적으로 의미 있는 변화를 보였으며, 혈액학적 검사에서는 혈당
(115.9±51.6 vs 99.0±48.2; p=0.135) 을제외한모든검사에서
통계학적으로의의있는변화를보였다. 대량간절제그룹에서
는삼두근피부두겹두께 (14.4±6.4 vs 13.5±6.5; p=0.079)을
제외한모든변수에서의의있는변화를보였다.  (Table 3)
잔존간기능에따른변화
잔존간기능검사인ICG R 15값 20%를기준으로간기능이잘
보존된 그룹과 그렇지 못한 그룹을 비교하여 분석하였을 때,
20% 미만인 그룹에서는 체 지방량 (23.3±7.0 vs 24.0±6.5;
p=0.09)과 삼두근 피부 두겹 두께 (14.20±6.5 vs 13.3±6.4;
p=0.089)를제외한모든변수에서의의있는변화가관찰되었다.
ICG R 15값이20% 이상인그룹에서는모든변수에서의미있는
변화가관찰되지않았다. (Table 4)
ICG R15값이 20% 미만인 그룹에서 국소 절제술 만을 시행한
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경우모든신체계측지수들은의미있는변화를보이지않았으
며, 혈액 검사 소견에서는 콜레스테롤 (p=<0.001), 중성지방
(p=0.016), 저밀도 지질단백 (p=0.001), 고밀도 지질단백


























간이식을 대기하고 있는 환자들을 대상으로 한 연구19)에서는
Subjective global assessment (SGA)가다른영양지표들보다
우수한것으로보고되었지만, 다른연구에서는SGA가다른질
환의환자들보다만성간질환자에서영양상태를과소평가하고
있다고 보고하였다.11) 체성분 측정과 이구획 모델 (Two
compartment model; SGA, anthropometry, 혈청 단백질)을
비교한연구를보면, 체성분측정시더많은영양불량환자를
발견하는것으로, 특히 Child-Pugh A등급환자에서다른모델
들보다더높은율로영양불량을발견하였다.20)
기존대부분의외국연구들은알코올성간경변환자를대상으로
연구가 주로 진행되었다. 이들 환자들은 Child-Pugh A등급을
보이더라도영양불량상태를보이는경우가많으나, 본연구에
서처럼 대부분의 환자가 간염 바이러스에 의한 간 경변 환자의
경우에는간경변상태가진행되기전에는심각한영양불량상
태를보이는경우가적은것으로되어있다. 본연구의모든대상




상관없이 의미 있는 변화를 보여준 지수가 존재하지 않았다. 





Cholesterol, mg/dl 94.8±25.6 148.3±29.4 <0.001
Triglyceride, mg/dl 56.6±18.0 80.6±33.9 <0.001
LDL-cholesterol, mg/dl 54.5±19.1 89.2±21.2 <0.001
HDL-cholesterol, mg/dl 32.3±10.9 51.7±13.6 <0.001
Glucose, mg/dl 107.4±37.3 89.9±31.3 <0.001
Transferrin, mg/dl 149.3±42.8 262.7±55.1 <0.001
albumin, g/dl 3.3±0.3 3.9±0.4 <0.001
BMI, kg/m2 24.9±3.0 24.2±2.6 0.001
Fat mass, kg 23.8±7.6 24.8±6.8 0.037
Fat free mass, kg 52.1±8.7 50.1±8.5 <0.001
Mid arm circumference, cm 28.1±2.4 27.4±2.3 0.01
Triceps skinfold thickness, mm 14.7±6.7 13.8±6.7 0.061
Table 2. The change of nutritional assessment indices in all
patients underwent liver resection
LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
Parameters
Minor liver resection Major liver resection
Preoperative Postoperative 3 month p Value Preoperative Postoperative 3 month p Value
Cholesterol, mg/dl 96.5±27.0 147.1±31.2 <0.001 93.7±25.2 149.0±28.9 <0.001
Triglyceride, mg/dl 60.7±17.0 87.5±39.7 0.012 54.0±18.5 76.3±29.7 0.001
LDL-cholesterol, mg/dl 56.9±19.6 96.2±24.3 <0.001 53.0±19.0 84.8±18.2 <0.001
HDL-cholesterol, mg/dl 31.8±13.8 49.7±11.5 0.001 32.5±8.9 53.0±14.9 <0.001
Glucose, mg/dl 115.9±51.6 99.0±48.2 0.135 102.0±24.5 84.3±10.7 <0.001
Transferrin, mg/dl 152.2±44.9 256.3±50.6 <0.001 147.5±42.3 266.7±58.5 <0.001
albumin, g/dl 3.4±0.3 3.9±0.5 0.002 3.3±0.3 3.9±0.4 <0.001
BMI, kg/m2 25.2±3.5 24.6±3.2 0.051 24.8±2.8 23.9±2.2 0.003
Fat mass, kg 24.0±8.6 24.2±7.7 0.709 23.7±7.1 25.2±6.4 0.021
Fat free mass, kg 53.2±9.6 51.8±9.5 0.034 51.5±8.3 48.9±7.8 <0.001
Mid arm circumference, cm 28.8±2.6 28.2±2.1 0.11 27.6±2.1 26.9±2.3 0.038
Triceps skinfold thickness, mm 15.0±7.3 14.4±7.1 0.453 14.4±6.4 13.5±6.5 0.079
Table 3. The change of nutritional assessment indices according to the extent of liver resection
LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
Parameters
ICG R 15 <20% ICG R 15 ≥20%
Preoperative Postoperative 3 month p Value Preoperative Postoperative 3 month p Value
Cholesterol, mg/dl 94.7±26.7 149.6±30.0 <0.001 95.4±18.5 139.6±25.4 0.063
Triglyceride, mg/dl 57.0±19.1 82.1±35.2 <0.001 53.8±7.9 70.4±22.9 0.313
LDL-cholesterol, mg/dl 55.4±20.1 89.4±22.5 <0.001 48.2±8.7 87.8±9.2 0.063
HDL-cholesterol, mg/dl 32.0±11.1 51.6±13.5 <0.001 34.0±10.1 52.8±16.1 0.063
Glucose, mg/dl 105.9±38.2 90.9±33.4 0.002 117.2±31.8 83.4±7.1 0.063
Transferrin, mg/dl 150.6±40.7 262.4±53.2 <0.001 140.6±60.2 265.0±74.2 0.063
albumin, g/dl 3.3±0.3 3.9±0.4 <0.001 3.5±0.3 3.9±0.6 0.438
BMI, kg/m2 24.9±3.1 24.2±2.7 0.001 24.8±3.1 24.1±2.3 0.438
Fat mass, kg 23.3±7.0 24.0±6.5 0.09 27.5±11.2 29.9±7.9 0.313
Fat free mass, kg 52.9±8.4 50.9±8.2 <0.001 46.8±10.0 44.2±8.8 0.125
Mid arm circumference, cm 28.1±2.5 27.3±2.4 0.01 28.1±1.2 28.0±1.3 >0.999
Triceps skinfold thickness, mm 14.20±6.5 13.3±6.4 0.089 17.6±8.1 17.3±7.9 0.5
Table 4. The change of nutritional assessment indices according to residual liver function
ICG R 15, indocyanine retention rate 15 minutes; LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
±6.7 vs 13.8±6.7; p=0.061) 만이통계학적으로의미있는변
화를보이지않았다. 체질량지수(kg/㎡) (24.9±3.0 vs 24.2±
2.6; p=0.001), 제 지방량(Kg) (52.1±8.7 vs 50.1±8.5;
p<0.001), 상완둘레(cm) (28.1±2.4 vs 27.4±2.3; p=0.01) 그리
고 혈당(mg/dL) (107.4±37.3 vs 89.9±31.3; p<0.001)은 통계
학적으로 의미 있는 감소를 보였다. 체 지방량 (kg) (23.8±7.6
vs 24.8±6.8; p=0.037), 혈청콜레스테롤(mg/dL) (94.8±25.6
vs 148.3±29.4; p<0.001), 중성 지방(mg/dL) (56.6±18.0 vs
80.6±33.9; p<0.001), 저밀도지질단백(mg/dL) (54.5±19.1 vs
89.2±21.2; p<0.001), 고밀도지질단백(mg/dL) (32.3±10.9 vs
51.7±13.6; p<0.001), 알부민(g/dL) (3.3±0.3 vs 3.9±0.4;






오직제지방량 (53.2±9.6 vs 51.8±9.5; p=0.034)만이통계학
적으로 의미 있는 변화를 보였으며, 혈액학적 검사에서는 혈당
(115.9±51.6 vs 99.0±48.2; p=0.135) 을제외한모든검사에서
통계학적으로의의있는변화를보였다. 대량간절제그룹에서
는삼두근피부두겹두께 (14.4±6.4 vs 13.5±6.5; p=0.079)을
제외한모든변수에서의의있는변화를보였다.  (Table 3)
잔존간기능에따른변화
잔존간기능검사인ICG R 15값 20%를기준으로간기능이잘
보존된 그룹과 그렇지 못한 그룹을 비교하여 분석하였을 때,
20% 미만인 그룹에서는 체 지방량 (23.3±7.0 vs 24.0±6.5;
p=0.09)과 삼두근 피부 두겹 두께 (14.20±6.5 vs 13.3±6.4;
p=0.089)를제외한모든변수에서의의있는변화가관찰되었다.
ICG R 15값이20% 이상인그룹에서는모든변수에서의미있는
변화가관찰되지않았다. (Table 4)
ICG R15값이 20% 미만인 그룹에서 국소 절제술 만을 시행한
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경우모든신체계측지수들은의미있는변화를보이지않았으
며, 혈액 검사 소견에서는 콜레스테롤 (p=<0.001), 중성지방
(p=0.016), 저밀도 지질단백 (p=0.001), 고밀도 지질단백


























간이식을 대기하고 있는 환자들을 대상으로 한 연구19)에서는
Subjective global assessment (SGA)가다른영양지표들보다
우수한것으로보고되었지만, 다른연구에서는SGA가다른질
환의환자들보다만성간질환자에서영양상태를과소평가하고
있다고 보고하였다.11) 체성분 측정과 이구획 모델 (Two
compartment model; SGA, anthropometry, 혈청 단백질)을
비교한연구를보면, 체성분측정시더많은영양불량환자를
발견하는것으로, 특히 Child-Pugh A등급환자에서다른모델
들보다더높은율로영양불량을발견하였다.20)
기존대부분의외국연구들은알코올성간경변환자를대상으로
연구가 주로 진행되었다. 이들 환자들은 Child-Pugh A등급을
보이더라도영양불량상태를보이는경우가많으나, 본연구에
서처럼 대부분의 환자가 간염 바이러스에 의한 간 경변 환자의
경우에는간경변상태가진행되기전에는심각한영양불량상
태를보이는경우가적은것으로되어있다. 본연구의모든대상
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Cholesterol, mg/dl 94.8±25.6 148.3±29.4 <0.001
Triglyceride, mg/dl 56.6±18.0 80.6±33.9 <0.001
LDL-cholesterol, mg/dl 54.5±19.1 89.2±21.2 <0.001
HDL-cholesterol, mg/dl 32.3±10.9 51.7±13.6 <0.001
Glucose, mg/dl 107.4±37.3 89.9±31.3 <0.001
Transferrin, mg/dl 149.3±42.8 262.7±55.1 <0.001
albumin, g/dl 3.3±0.3 3.9±0.4 <0.001
BMI, kg/m2 24.9±3.0 24.2±2.6 0.001
Fat mass, kg 23.8±7.6 24.8±6.8 0.037
Fat free mass, kg 52.1±8.7 50.1±8.5 <0.001
Mid arm circumference, cm 28.1±2.4 27.4±2.3 0.01
Triceps skinfold thickness, mm 14.7±6.7 13.8±6.7 0.061
Table 2. The change of nutritional assessment indices in all
patients underwent liver resection
LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
Parameters
Minor liver resection Major liver resection
Preoperative Postoperative 3 month p Value Preoperative Postoperative 3 month p Value
Cholesterol, mg/dl 96.5±27.0 147.1±31.2 <0.001 93.7±25.2 149.0±28.9 <0.001
Triglyceride, mg/dl 60.7±17.0 87.5±39.7 0.012 54.0±18.5 76.3±29.7 0.001
LDL-cholesterol, mg/dl 56.9±19.6 96.2±24.3 <0.001 53.0±19.0 84.8±18.2 <0.001
HDL-cholesterol, mg/dl 31.8±13.8 49.7±11.5 0.001 32.5±8.9 53.0±14.9 <0.001
Glucose, mg/dl 115.9±51.6 99.0±48.2 0.135 102.0±24.5 84.3±10.7 <0.001
Transferrin, mg/dl 152.2±44.9 256.3±50.6 <0.001 147.5±42.3 266.7±58.5 <0.001
albumin, g/dl 3.4±0.3 3.9±0.5 0.002 3.3±0.3 3.9±0.4 <0.001
BMI, kg/m2 25.2±3.5 24.6±3.2 0.051 24.8±2.8 23.9±2.2 0.003
Fat mass, kg 24.0±8.6 24.2±7.7 0.709 23.7±7.1 25.2±6.4 0.021
Fat free mass, kg 53.2±9.6 51.8±9.5 0.034 51.5±8.3 48.9±7.8 <0.001
Mid arm circumference, cm 28.8±2.6 28.2±2.1 0.11 27.6±2.1 26.9±2.3 0.038
Triceps skinfold thickness, mm 15.0±7.3 14.4±7.1 0.453 14.4±6.4 13.5±6.5 0.079
Table 3. The change of nutritional assessment indices according to the extent of liver resection
LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
Parameters
ICG R 15 <20% ICG R 15 ≥20%
Preoperative Postoperative 3 month p Value Preoperative Postoperative 3 month p Value
Cholesterol, mg/dl 94.7±26.7 149.6±30.0 <0.001 95.4±18.5 139.6±25.4 0.063
Triglyceride, mg/dl 57.0±19.1 82.1±35.2 <0.001 53.8±7.9 70.4±22.9 0.313
LDL-cholesterol, mg/dl 55.4±20.1 89.4±22.5 <0.001 48.2±8.7 87.8±9.2 0.063
HDL-cholesterol, mg/dl 32.0±11.1 51.6±13.5 <0.001 34.0±10.1 52.8±16.1 0.063
Glucose, mg/dl 105.9±38.2 90.9±33.4 0.002 117.2±31.8 83.4±7.1 0.063
Transferrin, mg/dl 150.6±40.7 262.4±53.2 <0.001 140.6±60.2 265.0±74.2 0.063
albumin, g/dl 3.3±0.3 3.9±0.4 <0.001 3.5±0.3 3.9±0.6 0.438
BMI, kg/m2 24.9±3.1 24.2±2.7 0.001 24.8±3.1 24.1±2.3 0.438
Fat mass, kg 23.3±7.0 24.0±6.5 0.09 27.5±11.2 29.9±7.9 0.313
Fat free mass, kg 52.9±8.4 50.9±8.2 <0.001 46.8±10.0 44.2±8.8 0.125
Mid arm circumference, cm 28.1±2.5 27.3±2.4 0.01 28.1±1.2 28.0±1.3 >0.999
Triceps skinfold thickness, mm 14.20±6.5 13.3±6.4 0.089 17.6±8.1 17.3±7.9 0.5
Table 4. The change of nutritional assessment indices according to residual liver function
ICG R 15, indocyanine retention rate 15 minutes; LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
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Abstract
Purpose : Most of patients with hepatocellular carcinoma (HCC) have underlying liver cirrhosis. Liver cirrhosis is
frequently associated with malnutrition. Malnutrition influences the outcomes after liver resection. . The aim of this
study is to investigate the change of the various nutritional indices after liver resection. 
Materials and Methods : We performed a prospective study in 39 patients with HCC and measured the
anthropometric indices and biochemical parameters before and 3 months after liver resection. 
Results : There were 26 male and 13 female. The mean age was 52.9 years old in male, 52.8 years old in female.
According to the extent of liver resection, the all biochemical parameters except glucose and fat free mass showed
a significant change in minor resection group. All biochemical parameters and anthropometric indices except
triceps skinfold thickness showed a significant change in major resection group. The biochemical parameters
showed a more significant change than that of anthropometric indices in patients with good residual liver function
regardless of the extent of live resection. However, all nutritional assessment indices could not showed a
significant change in patients with poor residual liver function.
Conclusion : The biochemical parameters are more informative than the anthropometric indices in patients with
good residual liver function underwent hepatectomy for nutritional assessments. The further study for correlation
improvement of the biochemical parameters and improvement of nutrition status should be needed. The large-
scale study may be needed to assess the superiority of any nutritional assessment indices in patients with poor
residual liver function. 
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Abstract
Purpose : Most of patients with hepatocellular carcinoma (HCC) have underlying liver cirrhosis. Liver cirrhosis is
frequently associated with malnutrition. Malnutrition influences the outcomes after liver resection. . The aim of this
study is to investigate the change of the various nutritional indices after liver resection. 
Materials and Methods : We performed a prospective study in 39 patients with HCC and measured the
anthropometric indices and biochemical parameters before and 3 months after liver resection. 
Results : There were 26 male and 13 female. The mean age was 52.9 years old in male, 52.8 years old in female.
According to the extent of liver resection, the all biochemical parameters except glucose and fat free mass showed
a significant change in minor resection group. All biochemical parameters and anthropometric indices except
triceps skinfold thickness showed a significant change in major resection group. The biochemical parameters
showed a more significant change than that of anthropometric indices in patients with good residual liver function
regardless of the extent of live resection. However, all nutritional assessment indices could not showed a
significant change in patients with poor residual liver function.
Conclusion : The biochemical parameters are more informative than the anthropometric indices in patients with
good residual liver function underwent hepatectomy for nutritional assessments. The further study for correlation
improvement of the biochemical parameters and improvement of nutrition status should be needed. The large-
scale study may be needed to assess the superiority of any nutritional assessment indices in patients with poor
residual liver function. 
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